. ORTEP view of the crystal structure of 1 after manually removing the water molecule in order to show the void space left (i.e., pocket). Using a 1.2 Å probe radius, grid spacing of 0.5 Å and considering the contact surface area the void volume corresponds to 1.9 % of the total unit cell volume.
Table. S1 List of all the symmetry operators observed in 1.
2. Single crystal X-ray structure of 2. 3. Single crystal X-ray structure of 3. S12 . Portion of the 1 H-NMR spectrum of a 2.5 mM solution of 1 in DMSO-d6:acetone-d6 2:1 mixture at 25°C. Two groups of signals (labeled • and •) can be identified (at ppm  = 3.60 s, 3.54 t and 2.58 t;  = 3.79 t, 3.78 t and 3.69 s ) and they can be assigned to the cationic K222-H 2 2+ of 1 in both its associated ion-pair and its solvated forms. 
Experimental

X-ray Diffraction Data
Single crystal X-ray diffraction data for 1, 2 and 3 were recorded with a Bruker X8 Prospector APEX-II/CCD diffractometer equipped with an Incoatec IμS Cu microphocus X-ray source (CuK α radiation, λ = 1.54056 Å) and with a CCD detector. The low temperature experiments were collected using a Bruker Oxford Cryosystem device. SHELXL 1 was used for structure solution and refinement. X-ray powder diffraction experiments were recorded on a Bruker D2 Phaser diffractometer (λ = 1.54056 Å). The 2θ scan range was 4.7° -40° with a step size 0.02°. The exposure time was 2s. Simulated PXRD patterns were generated using Mercury Version 3.1 software program. Figures depicting the crystal packing were created using PyMol software.
Fig. S1
. ORTEP view of the crystal structure of 1 after manually removing the water molecule in order to show the void space left (i.e., pocket). Using a 1.2 Å probe radius, grid spacing of 0.5 Å and considering the contact surface area the void volume corresponds to 1.9 % of the total unit cell volume. 2. Single crystal X-ray structure of 2.
In crystal 2, the K222 is doubly-protonated and adopts the endo-endo type conformation where the N atoms are directed towards the inner cavity of the macrocycle ( Figure S1 ). The O atoms also point inwards the cavity where weak hydrogen bond interaction with the endo N+-H•••O group is observed. In 2, the nonbonding N•••N separation (6.340(1) Å) is shorter than that of the empty cryptand (6.871(4) Å). The [ZnI 4 ] 2anions lying in the 3-fold crystallographic axis have tetrahedral coordination. Two [ZnI 4 ] 2anions are positioned in a "head-to-head" fashion with intermolecular I•••I distance of 3.679(1) Å ( Figure S1a and S1c). There is a disordered water molecule that is located between two symmetry related dications. Out of the mother liquors, the crystals of 2 are stable at room temperature in contact with air for several days. 
Single crystal X-ray structure of 3.
Using the same protocol, we set up crystallization experiments using ZnBr 2 and ZnCl 2 instead of ZnI 2 . Colorless plate-like crystals precipitated after 1 hour, however the solution was left over a week to allow crystallization to proceed. Single crystal X-ray diffraction showed that an isostructural [ZnBr 4 ] 2complex (3) to the reported ZnCl 2 version (4), 2 had been obtained (R-3c) and therefore, the molecular packing has been maintained in this class of hybrid metal-organic salts. S12 . Portion of the 1 H-NMR spectrum of a 2.5 mM solution of 1 in DMSO-d6:acetone-d6 2:1 mixture at 25°C. Two groups of signals (labeled • and •) can be identified (at ppm  = 3.60 s, 3.54 t and 2.58 t;  = 3.79 t, 3.78 t and 3.69 s ) and they can be assigned to the cationic K222-H 2 2+ of 1 in both its associated ion-pair and its solvated forms. 
checkCIF/PLATON (standard)
You have not supplied any structure factors. As a result the full set of tests cannot be run.
No syntax errors found.
CIF dictionary Please wait while processing ....
Interpreting this report
Datablock: 1
Bond precision:
Cell: a=16.3228 (18) 
Alert level G
FORMU01_ALERT_2_G There is a discrepancy between the atom counts in the _chemical_formula_sum and the formula from the _atom_site* data.
Atom count from _chemical_formula_sum:C24 H58 I4 N2 O12 Zn4
Atom count from the _atom_site data: C24 H56 I4 N2 O12. It is advisable to attempt to resolve as many as possible of the alerts in all categories. Often the minor alerts point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so attention to these fine details can be worthwhile. In order to resolve some of the more serious problems it may be necessary to carry out additional measurements or structure refinements. However, the purpose of your study may justify the reported deviations and the more serious of these should normally be commented upon in the discussion or experimental section of a paper or in the "special_details" fields of the CIF. checkCIF was carefully designed to identify outliers and unusual parameters, but every test has its limitations and alerts that are not important in a particular case may appear. Conversely, the absence of alerts does not guarantee there are no aspects of the results needing attention. It is up to the individual to critically assess their own results and, if necessary, seek expert advice.
Publication of your CIF in IUCr journals
A basic structural check has been run on your CIF. These basic checks will be run on all CIFs submitted for publication in IUCr journals (Acta Crystallographica, Journal of Applied Crystallography, Journal of Synchrotron Radiation); however, if you intend to submit to Acta Crystallographica Section C or E, you should make sure that full publication checks are run on the final version of your CIF prior to submission.
Publication of your CIF in other journals
Please refer to the Notes for Authors of the relevant journal for any special instructions relating to CIF submission. You have not supplied any structure factors. As a result the full set of tests cannot be run.
Datablock: 2
Bond precision: C-C = 0.0157 A Wavelength=1.54178
Cell: a=11.4410 (7) b=11.4410 (7) c=81.313 (6) alpha=90 beta=90 gamma=120 0 ALERT level A = Most likely a serious problem -resolve or explain 0 ALERT level B = A potentially serious problem, consider carefully 6 ALERT level C = Check. Ensure it is not caused by an omission or oversight 13 ALERT level G = General information/check it is not something unexpected 6 ALERT type 1 CIF construction/syntax error, inconsistent or missing data 6 ALERT type 2 Indicator that the structure model may be wrong or deficient 3 ALERT type 3 Indicator that the structure quality may be low 2 ALERT type 4 Improvement, methodology, query or suggestion 2 ALERT type 5 Informative message, check
It is advisable to attempt to resolve as many as possible of the alerts in all categories. Often the minor alerts point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so attention to these fine details can be worthwhile. In order to resolve some of the more serious problems it may be necessary to carry out additional measurements or structure refinements. However, the purpose of your study may justify the reported deviations and the more serious of these should normally be commented upon in the discussion or experimental section of a paper or in the "special_details" fields of the CIF. checkCIF was carefully designed to identify outliers and unusual parameters, but every test has its limitations and alerts that are not important in a particular case may appear. Conversely, the absence of alerts does not guarantee there are no aspects of the results needing attention. It is up to the individual to critically assess their own results and, if necessary, seek expert advice.
Publication of your CIF in IUCr journals
Publication of your CIF in other journals
Please refer to the Notes for Authors of the relevant journal for any special instructions relating to CIF submission. 
Alert level G
Atom count from _chemical_formula_sum:C18 H40 Br4 N2 O7 Zn1
Atom count from the _atom_site data: C18 H38 Br4 N2 O6. It is advisable to attempt to resolve as many as possible of the alerts in all categories. Often the minor alerts point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so attention to these fine details can be worthwhile. In order to resolve some of the more serious problems it may be necessary to carry out additional measurements or structure refinements. However, the purpose of your study may justify the reported deviations and the more serious of these should normally be commented upon in the discussion or experimental section of a paper or in the "special_details" fields of the CIF. checkCIF was carefully designed to identify outliers and unusual parameters, but every test has its limitations and alerts that are not important in a particular case may appear. Conversely, the absence of alerts does not guarantee there are no aspects of the results needing attention. It is up to the individual to critically assess their own results and, if necessary, seek expert advice.
Publication of your CIF in IUCr journals
Publication of your CIF in other journals
Please refer to the Notes for Authors of the relevant journal for any special instructions relating to CIF submission.
